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Background of the Inyentlon 

The present invention is related generally to control 
sy•tema !or plate register mechanisms ln printing preaaea and, more 
particularly, to a control aystem for a plate register mechanism in 
a rotary printing press and a method for controlling the plate 

.reg!eter mechanism. 
Modern web fed printing presses paaa the web through a 

plurality of printing atanda to perform a printing function at each 
stand, Thia ia true, for example, in a printing operation where 
multiple color• are being printed on the web. When applying 
multiple colors to the moving web, lt is extremely important that 
each.•ucceaslve area where printing la to be effected be precisely 
po11t1oned. Consequently, the plates on the pl.ate cylinders in the 
1ucc611!ve printing atanda must be in precise, predefined locations 
with rllpect to both lateral and circumferential positions. When 
proper alignment ia attained, the printing plates are ref erred to 
al being !n register. 

Preaa manufacturera are continually endeavoring to 
improve the accuracy of plate register control systems. Several 
methods for controlling plate register having various deqrees of 
t!ffectiV'ehess have resulted from these endeavors. Devices for 
adjuating circumferential or lateral register, or both_, are 
dilclo•ed in u.s. Patent Hoa. 4,207,815, 4,336,755 and 4,709,634. 

The accuracy of ·the plate register control system 
significantly effects the performance of the plate register 
mechanism. Manufacturer• are therefore continually devising 
improved control ayatema •hich are accurate, reliable and cost 
&fflc!ent. older control systems used manual operator control by 
meana of hand-wheels.and screw threads and/or gearing. 

lUectronic control aystema were subsequently developed to 
rep14ce ttie1te antiquated manual syatema. The electronic control 
ayatema typically consisted of altei;nating current (AC) motors, 
such as synchronous motors, which electrically activate the 
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appropriate acrew threada and gearing of the plate register 
mechanlama. Operation of the AC motors ls typically. co.ntrolled by · 
~ conventional feedback circuit. The feedback circuit includes a 
feedback network comprised of senaora which detect the position of 
th• motor ahafts. Thi• poaltion information la then used by a 
m!croproceaaor, or other logic device, to control operation of the 
AC motors. Unfortunately, the necessity of a feedback network in 
·theae previous control circuits increasea the complexity and cost 
of the control systems. In addition, the accur~cy and response of 
these feedback systems are leas than desired. 

Manufacturers then designed control systems employing 
stepper motors which control operation of the motors baaed on.time. 
For example, suppose a atepper motor rotates at 1,000 steps in 10 

seconds. To rotate the . motor 7, 000 steps, the control system • 
connectl llectrical power to the motor for 10 seconds. The motor 
would ostensibly have moved 7, 000 steps in 10 seconds. 
Unfortunately, this !a not exactly the case. 

Stepper motors do not instantaneously achieve full speed. 
The 1t&pper motor therefore spends an initial portion of the 10 

seconds at leas than full speed and does not rotate the full 7000 

ateps in the 10 eeconda. Thia cauaea accuracy errors in the prior 
control eyatema. In addition, these errors accumulate aa the 
motors continue to operate. 

Accordingly, there is a need for an improved control 
system for a plate register mechanism which accurately and 
economically controls the plate reglater in a printing press. 

Sugnary of the Invention 

This need is aatiaf ied by a control system and method for 
a plate reglater mechanism in a printing press for controlling 
poeit!on of a plate cylinder wherein a pulee train signal is 
9enerated:havlng a number of pulses representative of the desired 
adjustment of the plate cylinder. By using the number o~ pulses to 
control the plate adjustment mechanism, the present invention 

: :J .. 
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In accordance with one aapect of the pre•ent invention, 

a control ayatem for a .Plate reglater mechanism for adjusting 
poaitiort of a plate cylinder in a rotary printing preaa comprises 
d eomputer circuit for receiving plate adjustment commands 
representative of desired plate adjustment from an operator of the 
printing preaa, and for generating a pulae train signal comprised 
·of a number of pulses which ia representative of the desired plate 
adjuatm•nt, A drive unit supplies drive power based on the number 
o! pulae• .in the pulse train signal. A drive mechanism drives the 
plate reg!ater mechanism in response to the drive power to produce 
the desired plate adjustment. 

The computer circuit may comprise position means for 
determining lateral position of the plate cylinder based on the 
number ot pulses in the pulse train signal. In addition or 
al't•r·nat!vely, the position means for determining circumferential 
position o! the plate cylinder based on the number of pulses in the 
pulae train signal. Preferably, the drive mechanism comprises at 
lea•t one atepper motor for driving the plate register mechanism in 
reaponae to the drive power. 

The computer circuit may generate a drive enable signal 
in reipon•& to the dea!red plate adjustment for selecting one ·of 
th• at leaat one stepper motor. In response to the drive e~able 
signal• at lea•t one relay in the drive mechanism supplies the 
drl~e power to the selected one of the at least one stepper motor. 

Th&ae and other features and advantages of the present 
lnvlntlon will become apparent from the following detailed 
dettcr!pt:.J.tUlt the accompanying drawings and the appended 
c:lalm• •economically controls the plate register ln a printing 
pre;ua, 

Brief Deacrlptlon of the Drawings 

.rlg. 1 ls a partially cut away view of a plate register 
mtchani•m·for adjusting lateral and circumferential position of a 
plate cylinder in a rotary printing press; and 

,, 
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Flg. 2 la a block diagram of a control ayatem for 

controlling the plate reglater mechanism ahown in Flg.·1. 

Detailed Description of the Invention 

A control ayatem, ahown generally aa reference numeral 
too !tt Pig. 2t for a plate regiater mechanism 102 provides accurate 
control of the lateral and circumferential poaltion of a plate 
cylinder, generally designated by reference numeral 104, in a 
rotary printing preaa. The plate regiater mechanism 102 comprises 
a plate regl1ter frame 10& for mounting the mechanism-102 on the 
printing preaa. 

A first stepper motor 108 effects the_ lateral position, 
commonly designated sidelay, of a journal 110 on one end of the • 
plate cylinder 104. The motor 108 activates a sldelay drive gear 
112 through a worm gear 114. The aldelay drlve gear 112 drive• a 
aldelay aprocket 116 which, in turned, drives a cylinder drive gear 
118. 

The cylinder drive gear 118 turns an ~xternally threaded 
ahflft 1~0-to effectuate lateral movement of the journal 110, and 
thu• the plate cylinder 104, via a journal attachment mech~nis~ 
122. The abaft 120 ia in threaded engagement with an internally 
threaded• atatlonary aldelay nut 124 auch that rotation ~f· the 
ah4!t 120 tenda to cause longitudinal movement of the abaft 12~. 
ContUtquently, the firat atepper motor 108 controla lateral movement 
of the plate cylinder 104. 

A 1econd stepper motor 126 controla the circumferential 
po•!t!on of the plate cy.l!nder 104. The second motor 126 drives a 
c!rcwn!er•ntlal drive gear 128 through a worm gear 130. The worm 
g•a~ 1301 in turn, ~otatea a circumferential sprocket _132 having 
teeth Vh!ch are meshed with teeth of a q!rcumferent!al rotational 
gear 1j4. The circumferential rotational gear 134 is rigidly 
connected .. to an internally threaded sleeve 136 and a cylinder drive 
gear attachment aaaembly 138. The cylinder drive gear attachment 
assembly 138 conaista of a shoulder 138a rigidly mounted on the 
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alaeve 136 and a thruat bearing 138b interposed between the 
shoulder 1384 and an attachment ring 138c which is connected to a 
main cylinder drive gear 140 mounted on one end of the journal 110. 

The internal threads of the threaded sleeve 136 are 
meshed with the external threads of the abaft 120 and, therefore, 
rotation of the sleeve 136 causes the aleeve 136 to move either 
toward or 11way fr~m. the cylinder drive gear 118. The axial 

· movlntent of the sleeve 13& creates an axial stress in the thrust 
bearing 138b which la transmitted to the main cylinder drive gear 
140, d~lical teeth on the drive gear 140 translate this axial 
!.ore& luto rotational, or circumferential, movement of the plate 
cylinder 104. Since the specific structure and philosophy behind 
t:he plate reg!ater mechanism 102 is not important to the present 
ln;;entloli beyond producing latttral and circumferential adjustment • 
of the plate cylinder 104 in reaponae to the first and second 
atepper motors 108; 126, they will not be further diac:uaaed. 
However, a detailed description of such a mechanl•m is provided in 
commonly a1u1!gned U. s. Patent No. 4, 709, 634 1 the disclosure of 
which !a hereby incorporated by reference. Although plate register 
mechaniam 102 la ahown being a unitary device for adjusting both 
lateral and circumferential position of the plate cylinder 104~ the 
control aystem 100 of th• present invention may be advantageously 
emp1oy6d with plate adjustment mechanisms which include .. only 
lat•ral or circumferential position adjustment. 

A block diagram of the control system 100 for controlling 
the operation of the plate register mechanism 102 to adjust the 
po•i~!on of the plate cylinder 104 is shown in Fig. 2. The system 
too !1 ahown having first, second, third and fourth stepper motors 
108 1 12&, 142 1 144 for providing lateral and circumferential 
r~glater for a dual _web printing press. Preferably, the motors 
toe, 128, 142, 144 are M062-TB09 SLO-SYN• DC Step Motor 
manufactured by Superior Blectrlc of Bristol, Connecticut. First 
and third .. motora 108, 12& control the lateral adjustment of the 
plate cylinder of each •eb and aecond and fourth motors 142, 144 
control the circumferential adjustment of the plate cylinder of 
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aaeh veb. Aa vill be apparent to thoae akllled in the art, the 
third and fourth mot:ora 142, 144 are connected to a plate regiater 
meehanlam which operates in a manner almllar to the operation of 
the plat& regl1ter mechanlam 102 deacrlbed above. 

The operator of the printing preaa provides plate 
adjustment commands 146 to a host computer 148. The plate 
adjuatmettt commands 146 are representative of desired plate· 
cylinder register, preferably both lateral and circumferential 
adju1tment, as· typically determined by the operator based on a 
v!•ual lnapeetlon of the printed web in a well known manner. As 
will be readily comprehended by those skilled in the art, the 
operator may uae any of a number of means, such as a keyboard, 
motta8 1 a touch acreen and the like, to provide the commands 146 to 
the host computer 148. • 

The host computer 148 tranam!ta these commands 146, or a 
. aignal representative thereof, to a microprocessor 150. In 
c;:omblnatl.on, the boat computer 148 and the microprocessor 150 
comprlae a computer circuit 152. · In response to the commands from 
th~ boat computer 148, the microprocessor 150 generates a pulse 
tralrt llgnal 154 which la transmitted to a drive unit 15&. One 
dr!'l/e unit w~lch may be advantageously employed in the present 
invention la the Superior llectr!c SLO-SYN• Model SS2000MD4 
Tran11ator/Drlve. The number of pulses in the pulse train signal 
154 being repre•entative of desired plate cylinder adjustment. Tpe 
m!croproc,asor 150 also sends a direction signal 158 to the drive 
unit 15& representative of the direction (clockwise or 
co~nterclockwlae) one of the stepper motors la to be driven. 

The mlcropro~~asor 150 determines the number of pulses 
contained in the pulse train signal 154 baaed on various factors, 
auch aa the ttumber of pulaea required to complete a rotation of a 
atepper motor abaft and the gear ratioa ~f the gearing in the plate 
regiater mechanism 102. ror example, a typical atepper motor has 
two hundred (200) atepa per revolution or, alternatively, four 
hundred (400) half-atep1 per revolution. The gearing in the plate 
reglater mechanism 102 may, for example, be selected such that 
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approximately 10,000 pulaea are required to move either the aidelay 
or circumferential registration aero•• it• entire range. of motion. 
Ae thole •killed in the art will readily underatand, the above 
number• are only eleemplary and can eaaily be designed to any 
apec!fic application of the invention. 

The microproceaaor 150 atorea the number of pulses 
contained in the pulse train elgnal 154 in a memory 159. Position 
_m~ana 160 tracks the number of pulaea transmitted to continually 
monitor the aidelay and circumferential positions of the plate 
cylinder 104. ln one embodiment of the present invention, the 
mlcroproceasor 150 sends out a plurality of pulses to drive the 
a.hafta of the motors 108, 126, 142, 144 into a mechanical atop. 
Thia provides a reference position from which the microprocessor 
iso can monitor the positions of the shaft of each moior 108, 126, 
142, 144. 

The drive unit 156 provides drive power 161 in response 
to the pulse train signal 154. The drive power 161 is supplied to 
firat, second, third and fourth relaya.162, 164, ~66, 168~ Each 

· relay 162, 164, 166, 168 la connected to a corresponding one of the 
stepper motors 108, 12&, 142, i44. When energized, each relay 162, 
164, 1&6, 168 connects the drive power 1&1 to its respe~tive motor 
108, 1261 142, 144. The relays 162, 164, 166, 168 and the motors 
toe, 126 1 142, 144, in combination, comprise a drive mechanism.170. 

lach of the relays 162, 1&4, 16&, 168 is energized by_ a 
corresponding drive enable signal 172, 174, 176, 178 from the 
microproceaaor 150. For example, the microprocessor 150 sends the 
drive enable a!gnal 172 to the relay 162 to connect the drive power 
1&1 to the motor 108. As will be readily apparent to those skilled 
in the art, the microproceasor 150 may be programmed to energize 
one or more of the relays at any one instant. The microprocessor 
150 generates an reset signal 180 which enables and disables output 
tranala~ora ln the drive unit 156. The present invention thus 
•dvantlgeoualy permlta operation of four atepper motors 108, 126, 
142J 144 "1th the single drive unit 156. In a commercial 
embodiment of the present.invention, the relays 162, 164, 166, 168 

• 
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are conventional four pole double throw relays. 

Ha~ing thu• described the invention in detail by way of 
r•ferenc• to preferred embodiments thereof 1 it will be apparent 
thlt other modif icationa and variations are possible without 
departing from the scope of the invention defined in the appended 
claim•• 

• 
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vVhat is claimed is: 
t. A control system for a plate register mechanism for. 
adjusting position of a plate cylinder ln a rotary printing press 
comprlaingt 

a computer circuit for receiving plate adjustment 
commands representative of desired plate adjustment from an 
operator of the printing press, and for generating a pulse train 
algnal compriaed of a number of pulses which is representative of 
the dea!red plate adjustment; 

a drive unit for supplying drive power based on the 
number of pulaes in the pulae train signal: and 

a drive mechanism for driving the plate register 
m•ch4n!sm in response to the drive power to produce the desired 
plat• adjustment. 

2. The control system as recited in claim 1 wherein the 
comput&r circuit comprises position means for determining lateral 
position of the plate cylinder based on the number of pulses in the 
pul•e train signal. 

3. The control system aa recited in claim 1 wherein the 
computer circuit comprises position means for determining 
circumferential position of the plate cylinder baaed on the number 
o! pulee1 in the pulse train signal. 

•. The control ayatem aa recited in claim 1 wherein the 
drive mechanism compriaea at least one stepper motor for driving 
the plate register mechaniam in response to the drive power. 

s. Th& control lyetem aa recited in claim 4 wherein the 
computer circuit generate• a drive enable signal in response to the 
desired plat• adjustment for selecting.one of the at least one 
~tepptr motor, and 

the drive mechanism comprises at least one relay for supplying· 
the drive.power to the aelected one of the at least one stepper 
motor !n response to the drive enable signal. 



' 111\111 ll\ll\ "'" \llll ll \111 * t L M S * 

-·ro -
6. A method for controlling poaition of a plate cylinder in 
ll rotary printing pr.esa, the printing press having a plate register 
m~chanl•m for adjusting the poaltion of the plate cylinder, the 

··---method comprlaJ.ng the atepii of s 
receiving plate adjustment commands representative of 

dealred adjustment of the position of the plate cylinder; 
generating a pulse train algnal comprised of a number of 

pulaea representative of the dealred adjustment; and 
activating the plate register mechanism based on the 

pulse train algnal to produce the desired adjustment of the 
position of th• plate cylinder. 

1. The method as recited in claim 6 wherein the step of 
rttcelv!ng plate adjustment commands compriaea the step of receiving 
the plat• adjustment commands representative of desired adjustment • 
of lateral position of the plate cylinder. 

8 • The method aa recited in c:laim & wherein the step of 
receiving plate adjustment commands comprises the step of receiving 
the plate a~juatment commands representative ~f desired adjustment 
of circumferential position of the plate cylinder. 

9. The method as recited i~ claim 6 comprising the steps of: 
atorlng the number of pulaea in the pulse train signal; 

4tld 

monitoring the poa!tlon of the plate cylinder based on 
th• etor&d ttumber of pulaea. 

10. The method as. recited in claim 6 wherein the step of 
ac:tivat!ng the plate.register mechanism comprlaea the steps of: 

providing the pulae train signal to a drive unit; 
generating drive power by the drive unit baaed on the 

number ot.pulaea in the pulae train signal; and 
activating a drive mechaniam 1n response to the drive 

power to activate the plate register mechanism. 
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11. The method aa reelted in claim 10 wherein the atep of 
activating a drive mechanism comprises the atep of supplying the 
drive pover to at least one at&pper motor. 

12. The method aa recited in claim 6 comprising the step of 
gen.erating at least one drive enable signal in response 

to the plate adjustment commands; and 
wherein the step of activating the plate register 

mechanism comprises the steps of! 
applying the drive power to a drive mechanism connected 

to tbe plate register mechanism1 and 
activating the drive mechanism to drive the plate 

register mechanism baaed on the at least one drive enable signal. 

ll. The method as recited in claim 12 wherein the step of 
activating the drive mechanism comprises the step of providing the 
drive power to at least 'one stepper mo~or. 

14. A method for controlling position of a plate cylinder in 
a rotary printing press, the printing press having a plate register 
mechanism for adjusting the position of the plate cylinder, the 
method compr!s~nq the steps oft 

receiving plate adjustment command• representative of 
desired adjustment of the position of the plate cylinder; 

generating a pulse train signal comprised of a number of 
pula•• balled on the plate adjustment connands representative of the 
de•ired adju•tment; 

generat!nq a drive enable signal based on the plate 
adjustment connands; 

qeneratlnq drive power . by a driv• unlt based on the 
numb•r o! pulaea in the pulae train signal; and 

providing tha drive power to at least one stepper motor 
connected.to the plate register mechanism baaed on the drive enable 
algnal ~o drive the plate reqlater mechanism • 

• I 

• 
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15. The method aa recited in claim 14 wherein the atep of 
providing the drive power comprlaes the steps of s 

providing the drive power to at least one relay; and 
transmitting the drive power from the at least one relay 

to the at least one stepper motor in response to the drive enable 
1igna1. 

1&. The method as recited in claim 14 wherein the step of 
receiving plate adjustment commands comprises the step of receiving 
the plate adjustment commands representative of desired adjustment 
of lateral position of the plate cylinder. 

1'7. The method as recited in claim 14 wherein the step of 
receiving plate adjustment commands comprises the step of receiving 
the plate adjustment commands representative of desired adjustment • 
of circumferential position of the plate cylinder. 

" 

18. The method as recited in claim 14 wherein the step of 
· receiving plate adjustment commands comprises receiving plate 
adjustment commands representative of desired adjustment of lateral 
and circumferential position of the plate cylinder. 

19. The method as recited in claim 14 compris.ing the ateps 
ot! 

storing the number of pulses in the pulse train signal; 
and 

monitoring the poaltion of the plate cylinder baaed on 
the ator•d number of pu~aes • 

.. I 


